APPROXIMATELY 600,000 older Americans live in •**• congregate public housing sites that provide homes for low income elders. Previous studies suggest that residents of these sites report higher rates of depressive symptoms than elders living in independent homes and apartments (1, 2) and that this morbidity has significant adverse effects on their quality of life. A link between high rates of psychiatric disorder and adverse outcomes is suggested by studies that identify behavioral and psychiatric disorders as the most common reasons that older people are evicted from public housing (3, 4) .
To our knowledge, no study has determined the rates of specific psychiatric disorders among the elderly living in urban public housing. As part of an effectiveness trial of mobile psychiatric intervention in public housing (5) we have performed an epidemiologic study in 6 public housing sites for the elderly in Baltimore, Maryland. This report presents cross-sectional findings regarding psychiatric morbidity in these buildings.
METHODS
Six of the 17 Baltimore public housing sites for the elderly were chosen for study because they were not receiving any focused psychiatric intervention. A two-stage epidemiologic study was conducted. In the first stage, all residents of the 6 buildings who were 60 years old or older were asked to participate in a screening study. They were first contacted by telephone. Individuals without a telephone and those who did not answer repeated phone calls were contacted by going to their apartment. Those who gave informed consent underwent a 30-minute in-person interview consisting of demographic questions, questions about previous mental health treatment, and three screening instruments: the General Health Questionnaire (GHQ) (6), a 28-item questionnaire designed to identify psychiatric "caseness" in persons presenting to medical practitioners; the CAGE Questionnaire [ (7) and Appendix], a 4-item questionnaire that identifies individuals with high likelihood of alcohol-related problems; and the Mini-Mental State Examination (MMSE) (8) , a screen for cognitive impairment. All instruments were read to all subjects to ensure comparability of administration to literate and nonliterate subjects. The interviewers had bachelor's or master's degrees in psychology.
Positive screening status in stage one was indicated by any one of the following: a score of 5 or more on the GHQ (6), a score of 2 or more on the CAGE and self-reported current alcohol use, or a score of 17 or less on the MMSE. This MMSE score was chosen as an indicator of cognitive impairment caseness for several reasons. First, it was the cut-off used in the Epidemiologic Catchment Area (ECA) study to indicate cognitive disorder (9) . Also, because of the likelihood that this would be a population with low education levels, a lower cut-off score was chosen to decrease the false-positive rate (10, 11) . We chose not to correct MMSE scores for education because of the complexity this would add to the screening process and the unknown reliability of education self-reports.
In the second stage of the study, all individuals who M320
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screened positive on any of the three screening instruments and a 10% random sample of individuals who screened negative on all three instruments were asked to participate in an interviewer-based examination within 30 days of the stage one screen. Trained mental health practitioners (psychiatric nurses and master's degree level social workers) administered the Structured Clinical Interview for DSM-III-R (SCID) (12), a structured questionnaire that provides DSM-III-R (13) diagnoses, and a DSM-III-R derived algorithm for diagnosing dementia. All interviewers were White. Dementia was diagnosed if MMSE score was 17 or less and the subject met DSM-III-R criteria for dementia. Delirium was diagnosed, in accordance with DSM-III-R, if the subject evidenced prominent inattentiveness, drowsiness, or a fluctuating level of alertness. Cognitive impairment was diagnosed if MMSE score was less than 17 but criteria for delirium or dementia were not met. These cases would have been labeled organic mental syndrome not otherwise specified in DSM-III-R if there had been evidence of maladaptive behaviors, but this was not ascertainable by the SCID or the interviewer.
Several modifications of the SCID were made. Subjects meeting criteria for major depression who had experienced the recent death of a loved one were diagnosed as having major depression because of the unknown reliability and validity of the distinction between bereavement and depression. The SCIDs and MMSEs of all individuals reporting psychotic symptoms were reviewed by three psychiatrists (PR, RR, MM) because of a concern that subjects with psychotic symptoms might be suffering from cognitive disorder-induced hallucinations or delusions. The reviewers made a more specific DSM-III-R diagnosis than provided by the SCID if consensus was reached by all three raters that the symptoms met DSM-III-R criteria for a specific disorder. The diagnoses made in this fashion were organic hallucinosis, dementia with delusions, and preexisting psychiatric disorder with later developing dementia. The latter diagnosis was made for subjects with a history of early life psychotic disorder and recent onset cognitive impairment. Cases in which the cognitive disorder and hallucinations or delusions seemed to develop simultaneously were diagnosed as primary cognitive impairment with secondary psychosis. At the end of the SCID the interviewers, all of whom were clinicians, were asked to identify and make a specific diagnosis for individuals whom they thought were current clinical cases of disorder but who did not reach caseness on the SCID, MMSE, or the dementia/delirium algorithm. These were then reviewed by the psychiatric raters (PR,RR,MM) and a diagnosis made if the interviewer and 3 psychiatrists agreed.
Estimated prevalence rates were calculated using weighted data. The data for subjects who screened negative were weighted to account for both the 10% sampling procedure and their response rate for the second stage interview. Data for the screen positive subjects were weighted to account for stage 2 response rate.
To determine if residents of the buildings surveyed were similar to those of the other elderly public housing sites in Baltimore, we used data from the most recent annual city housing report and compared the 6 study sites to the 8 other housing sites that have only elderly residents, using Mests and chi-square analyses.
Data from all five sites of the ECA study and from the Baltimore site were used to compare the prevalence rates determined in this study to rates of psychiatric disorder for Black community-residing individuals aged 60 or older (14) . Residents of the Durham, NC, rural site and the St. Louis suburb and rural sites were excluded to match for urban status. To make the ECA data comparable to this study we used public access data tapes to recalculate the rates of major depression in the ECA to include cases associated with severe grief reaction and to recalculate cognitive disorder in the ECA to include all subjects with an MMSE score of 17 or less. We did not correct MMSE scores for unanswered questions in either the current study or the recalculated ECA rates, although such a correction was made in the published ECA results (14, 15) .
RESULTS
At the beginning of the study 1,194 individuals resided in the six buildings of the study. Seventeen (1.4%) died or moved between the initiation of the study and the time of the first assessment, leaving 1,177 (98.6%) individuals available for study. Nine hundred forty-five individuals (80.3%) gave informed consent to participate and completed the screening. Data on age, sex, and ethnic background of nonparticipants were available. A comparison of participants to nonparticipants demonstrates similarities in age (t = -. 5 7 , d f = 1,175, n.s.) and sex (x 2 = .73, df = l,n.s.). Race (Black vs non-Black) was similar (x 2 = 06, df = 1, n.s.) if 14 Korean subjects who could not be interviewed because of language barriers are excluded. Participants were more likely than nonparticipants to be widowed and less likely to be currently married or never married (x 2 = 26.83, df = 4, p < .001) and were more likely to have a telephone (X 2 = 19.42, df = \,p< .001).
The demographic characteristics of the respondents are presented in Table 1 . They were predominantly female, Black, and had incomes below the poverty level ($583 per month). There was one Hispanic subject who was counted as non-Black. To assess the representativeness of the study sites, we compared the residents of the 6 study sites to the residents of the 8 other elderly public housing buildings in Baltimore which house only older persons. Three other sites that have separate buildings for the elderly but are on the grounds of sites that serve all ages were not included because data for the elderly were not available. Residents of the study sites were more likely to be Black (x 2 = 77.46, df = 1, p < .001) and to live alone (x 2 = 4.07, df = 1, p < .05), but less likely to be on public assistance (x 2 = 7.35, df = 1, p < .01) than residents of the nonstudy sites. There was no difference by gender (x 2 = 162, df = 1, n.s.). The results of the screening survey are presented in Figure  1 . Three hundred forty-two (36.2%) individuals screened positive on at least one of the screening instruments while 603 (63.8%) screened negative. As can be seen, most individuals who scored positive (n = 298, 87.1%) were positive on only one of the three screening instruments. Table 2 presents the results of the second-stage assess- merit. A total of 247 (82.1%) screen positive subjects and 51 (87.9%) screen negative subjects consented to participate in this stage. As can be seen in Table 2 , the estimated onemonth prevalence of any psychiatric disorder was 27.9% while the lifetime prevalence was 57.6%. This table lists 7 subjects with MMSE scores less than 17 who did not meet diagnostic criteria for dementia or delirium. They are not included in subsequent analyses. Six individuals were reclassified from a primary psychotic disorder to a primary cognitive disorder with secondary psychotic features, and two cases were reclassified from major depression and cognitive impairment to dementia with secondary depression by the process outlined in the Methods section. Three cases were not diagnosed by the SCID algorithm but were judged by the interviewer to meet DSM-III-R criteria. One subject denied all symptoms but was judged by the three psychiatrist reviewers to meet criteria for bipolar disorder; one subject met criteria for generalized anxiety disorder in addition to panic disorder; and a third subject met criteria for dissociative disorder. In addition to the one subject who met criteria for schizoaffective disorder, four subjects with a primary diagnosis of nonaffective psychotic disorder met SCID criteria for depressive syndrome superimposed on a chronic psychotic behavior. Three of these individuals met criteria for schizophrenia and one met criteria for psychotic behavior not otherwise specified.
Sensitivity and specificity were calculated to determine the effectiveness of the screening process for identifying residents with a current psychiatric disorder. The CAGE had a sensitivity of 90.0% and a specificity of 83.5% for identifying residents with alcohol abuse/dependence disorder. The GHQ had sensitivity and specificity rates of 71.4% and 57.9%, respectively, for identifying residents with an SCIDdetermined disorder, excluding alcohol abuse/dependence and cognitive disorders. Sensitivity and specificity of the GHQ were 78.6% and 56.6% for identifying residents with any mood or anxiety disorder. Data to assess the sensitivity and specificity of the MMSE are not currently available. Figure 2 compares the rates of disorder identified in this study (using the SCID and cognitive disorder diagnostic algorithm described above) to the rates of current disorder identified in the ECA study (which used the Diagnostic Interview Schedule (DIS) to diagnose psychiatric disorder) among Blacks living in urban sites and Blacks living in Baltimore City. The likelihood of having any current psychiatric disorder among the public housing group was one and a half times greater than in the elderly living in the community. Prevalence was especially higher for schizophrenia (tenfold difference) and mood disorder (fourfold difference).
A majority of individuals with any disorder, both current and lifetime, suffered from one disorder, but 31.4% of subjects had experienced two or more disorders during their lifetime, and 9.8% of those with current disorder received two or more diagnoses. Major depression and alcohol abuse/ dependence were the most common comorbid lifetime disorders (8.6%). Alcohol abuse/dependence coexisted with at least one other disorder in 14.9% of individuals who had any lifetime diagnosis. Chi-square analyses revealed several significant associations between psychiatric disorders and demographic characteristics. Higher rates of any lifetime disorder were found in males (x 2 = 23.86, df = 1, p < .001), those younger than age 70 (x 2 = 92.67, df = 2, p < .001), those with incomes less than $583 per month (x 2 = 13.36,df = \,p < .001), and those who had lived in public housing for less than five years (X 2 = 49.82, df = 3,p < .001). The widowed (x 2 = 31.28, df = 2, p < .001) were less likely to have a lifetime diagnosis. Race, education, and living arrangement (alone vs not alone) were not significantly related to lifetime disorders.
Among those with a current psychiatric disorder, higher prevalence rates were found for males (x 2 = 14.25, df = 1, p < .001), those aged 80 and older (x 2 = 41.16, df = 2, p < .001), the married (x 2 = 18.09, df = 2, p < .001), and those with less than 5 years in residence (x 2 = 19.06, df = 3, p < .001). Additionally, non-Blacks (x 2 = 10.00, df = 1, p < .01) and those with less than 9 years of education were more likely to have a current psychiatric diagnosis. Income and living arrangement were not significantly associated with having a current disorder. Table 3 presents logistic regression coefficients for these correlates of disorder. For both lifetime and one-month disorders, only marital status (i.e., separated/divorced/never married vs widowed) included one in the 95% confidence interval. The odds ratios for having a current disorder were highest for residents who were either married, non-Black, or male -three subgroups of residents who are in the minority in these public housing sites. Additional bivariate analyses revealed that married residents had significantly higher rates of cognitive impairment (x 2 = 14.46, p < .001) and substance abuse/dependence disorders (x 2 = 32.42,/? < .001). Non-Blacks, 83% of whom were Whites, were more likely to have a psychotic disorder (x 2 = 71.35, p < .001), and males had significantly higher rates of substance abuse/ dependence disorders (x 2 = 104.91, p < .001).
DISCUSSION
These data demonstrate that elderly individuals living in Baltimore public housing suffer substantially higher rates of current psychiatric morbidity than individuals similar in race and living independently in urban settings. Data to determine if the psychiatric disorder began prior to public housing residency are not available, but the relatively short length of residence (mean = 6.9 years, ± 5.2 years) and the high prevalence of lifetime disorder (58%) suggest that the psychiatric disorder predated public housing residence in many individuals. This hypothesis is supported by the finding that individuals with a psychiatric disorder had a shorter mean residency than those without.
Strengths of the current study include a high participation rate, the use of trained mental health clinicians to administer the diagnostic instrument, and the large sample size. Several caveats must be kept in mind in assessing the implications of these data, however. The data were collected in one city in the eastern United States and so may not be representative of public housing residents in other cities, in rural areas, or in demographically different regions. Cautions in interpreting the comparison to ECA-determined prevalence rates should also be noted. The ECA utilized lay interviewers to adminis- ter the DIS, an instrument designed to make DSM-III diagnoses. The present study used mental health professionals as interviewers to administer the SCID, which makes DSM-III-R diagnoses. Also, the data were collected 13 years apart. It is not possible to evaluate how these methodological differences might have affected the differences reported here. No consistent patterns have emerged in other studies that compared rates across different methods and backgrounds of interviews (16, 17) . One potential explanation for the higher prevalence rates in public housing than the two ECA comparison samples is that females represented 75% of the public housing sample versus 58-60% of the two ECA samples. We believe this to be an unlikely explanation, however, because the rates of disorder in the public housing sample were similar for men and women except for substance abuse/dependence disorders, which were more prevalent in males.
One unexpected finding is that people who are married are more likely to have cognitive disorder and substance abuse/ dependence disorder. Since most residents are currently not married, the most plausible explanation is that persons with dementia are less likely to be capable of living alone. Marriage, therefore, decreases the likelihood that a person with dementia would be out-placed. We have no plausible explanation for the relationship between marriage and substance use disorders.
The prevalence of psychiatric disorder in public housing is strikingly high. One plausible explanation for this is that individuals with major mental illness preferentially move into these housing sites. That is, it is likely that many individuals were symptomatic before moving to these public housing sites. Possible reasons that seriously mentally ill individuals would be preferentially admitted to public housing include their need for housing after deinstitutionalization, lack of family and social supports, indigent status, and the availability of needed social and medical services on site. Priority for admission to Baltimore public housing is given to those in need of assisted living (sheltered housing) services, those who have been displaced due to fire, eviction, or exploitation, and those paying more than 50% of their income for housing. Thus, individuals with psychiatric disorder and social morbidity would be especially likely to enter public housing.
The finding that schizophrenia has a tenfold higher prevalence among public housing residents than community residents also suggests that preexisting psychiatric disorder led to residence in public housing rather than the converse. Schizophrenia generally begins early in life, although late onset cases do occur (18) .
The prevalence of organic hallucinosis was also strikingly high. This syndrome is generally of late-life onset and linked to sensory impairment (19, 20) and social and physical isolation (21) . It may be an initial manifestation of dementia and Alzheimer's disease (22) . There are no data by which the temporal relationship between moving into these settings and the onset of hallucinations can be determined, but the social isolation of many residents suggests that interventions that increase socialization might be beneficial.
The high rates of lifetime substance abuse/dependence disorder and the substantially lower rates of currently active substance abuse/dependence disorder are of note. While these figures parallel findings of decreasing use of alcohol among the elderly (23) , one must interpret these figures with caution. The validity of self-reports in this population is unknown, and it is plausible that individuals are less likely to admit to current than to former use. Nonetheless, the high prevalence and demonstration that current alcohol abuse is rarely associated with other psychiatric morbidity suggests a need for specific treatment services for substance abuse/ dependence disorder in these sites.
The residents of Baltimore public housing for the elderly are predominantly poor, female, and Black. As Figure 2 demonstrates, race and urban living status alone do not explain the high rates found in these housing sites. We were unable to assemble a comparison group that included only women matched by economic status, but this would result in too small a comparison group.
The elderly have traditionally been underserved by community mental health clinics (24) . The reasons for this are complex and include reluctance among the elderly to seek and accept treatment, reluctance of mental heath practitioners to treat the elderly, and high rates of medical comorbidity, mobility impairment, and cognitive impairment in the elderly. Because of these impediments the high prevalence of psychiatric disorder in public housing for the elderly presents a challenge to the delivery of mental health services. We are testing a mobile treatment model in Baltimore public housing to determine if this mode of care can diminish the functional, cognitive, and medical problems associated with psychiatric disorder in this population.
